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EXCEPFTA MEDICA Sec § Vol 12/7 General Path. July 59 


1963. VASCULAR LESIONS OF THE KIDNEYS IN SCLERODERMA - Gefass- 
veranderungen der Nieren im Scleroderma -.Rutkai_ P. Pathol, Abt., . 
Budapester Arztefortbildungsinst. . Budapest - ZBL. ALLG. PATH. PATH. 

. “ANAT. 1958, 98/9-11 (540-543) Illus, 3 

‘A female patient, 51 yr. old, with a characteristic scleroderma of the face, had 

; developed a progressive hypertension and died of renal insufficiency, There had 

: ; been only a slight proteinuria and cylindruria. At autopsy the kidneys were of 

normal weight, The significant lesion was found in the interlobular arteries and 

- consisted of a concentric intimal thickening with a mucoid aspect. Secondary to 

this there was a glomerular hyalinization and an ischaemic loss of renal tissue. 
The arterial lesion can be separated from the hypertensive lamellar elastosis and 
medial necrosis, Moreover, these renal lesions are essentially different from 
those of the other collagen diseases; there is no inflammation such as in peri- 
arteritis nodosa, nor alterations comparable to the wire loops of disseminated 
lupus erythematosus, | Kooiker - Utrecht 
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HUNGARY | 


RICHTER, Robert, Dr, RUTKAL, Pal, Dr;. Institute of Postgraduate medical 
Education, l. Department of Medicine and Department of pathological Anatomy 
and Pathohistology (Orvostovabbke pzo Intezet, I. Belgyogyaszati Tanszek es 
Koroonctani es Korszovettani Tanszek). : 


"walignant Mediastinal qumor Developed in a Case of Neurofibromatosis." : 


Budapest, Orvosi Hetilap, Yol 107, No 18, 1 May 66, pages 846-848. 


Abstract: [Authors' Hungarian summary] The development of a malignant — 
mediastinal tumor in 4 case of ReckLinghausen's disease is described and the 


pertinent Literature data are surveyed priefly. 2 Hungarian, 9 Western a 
references. oe 
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2S0LDOS , Gyorgy» dr.; RUTKAL, Pal, dr.; ZAJKAS, Gabor, ar. 


Primary amyloidosis. Orv. hetil. 103 no.49:2318-2321 9 D "62. 


1 Orvostovabbkepzo Intezet, I. Belosztaly es Korbonctani-_ 


vettani Intezet. 
eae (AMYLOIDOSIS) - 


a He at - yee an epet - 
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Sn SA es ERE ERS Se BOC BB ARERR HUTT ee on on rt eee a | 

OLE PR Ke LAL, DY. 

AY PA oe anne, Drei AUTAL, Balyliba 
Molignant metastases in cyccardius, 
26. July 57. 


orv. hetil, 98 no. 30: 329-921 


1, Az Orvostovabbkepzo Intezet (md. igazgato: Barscny eee cre) 
Kortenctant Intezetenek (focrves: Vecsei Anna ar) Knzlenenye. 
, (Ha4R?, neoplasms 


tian} 
metastatic, outepsy findings in myocerdiuz (H-2)) 
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'. RUTKAT, Pe _ 


Acute thrombosis of the vena portae. Kiserletes orvostud, 10 no.4:437-440 
Aug 58. 


1, Orvostovabbkepzo Intezet Korbonctani es Korszovettani Intezete. 
(THROMBOSIS, pathol, 
vena portae, acute, histopathol,, case reports (Hun)) 
(VZINS, PORTAL SYSTHM, dis. 
jee of vena portae, acute, histopathol., case reports 
(Bun ) 
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RUTKAI, Pal, Dr. 


Rene canes in scleroderm, Orv. hetil, 99 no.33:1151-1153 17 Aug - 
58. 


1, Az Orvostovabbkepzo Intezet (mb. igazgato: Barsony Jeno dr.) Korbonc- 
tani es Korszovettani Intezetenek (foorvos: Vecsei Anna dr.) kozlemenye. 
(SCLERODERMA, pathol. 
kidneye (Hun) ) 
(KIDNEYS, pathol, 
4n scleroderma (Hun)) 
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HUNGARY/Gencral Problems of Pathology - Comparative Oncology> — 
Tumors of Man. 


Abs Jour : Ref Zhur - Biol., No 16, 1958, 75557 


Author : Voesei, Anna; Rutkat, Pal 
oN dium. 
ae -.) Metastases of Malign Tunors into the Myocar 


Orig Pub : Orv. hetilap., 1957; 98, No 30, 818-821 


Abstract : Wo abstract. 
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iy Es k ator MD, ef the Divie 
3oLho3, Gyorgy MD; REPZAT Pal MD: and ZAJKAS, Gacor 4D, 
cae echo io ina No L(t. Blosetely) of the Medical Fost- 


tee 3 D Tae bt by he ft 

© etaduets Institute (Onrostovebbkepso Intszs6t snd the Ins tituts of 
Saknologioel Anatomy and Pathological Fiztology (“orbonetant= 03 Kore 
szoyertand Inteset). 


tPrigary amylosdosia" | 
Bylapest, Orvosi, Hetdlap, Vol 203, No 49, 9 Deo 62; pp 2318-2321. 


Abst [Aut s arian sinctary] Authors isseribs a case of pri~ 
Se eee nich es Sac esed ta VAN » The clinical pac ae 
the case corresponded to 4 nephrotic syndrome, but ths illness dad not 
raspond to sny form of treatment. & tentative disgnosie of eres ad 
loldesic was mada which waa subsequently confirmed elinically by = : 
strongly positive Congo-Red teat. Tne diagnosis was further baa 
hy the: pathological anatomic and pathological histological xan oe on 
~ this vese all requirements were prosent which make the Se S 
urimayy wnyloidosis possitis; at tre sane tine it served os a pres 
4n vocard to ths problem of the oscurrence of primary amyloidosis. 
fan referenses, predominantly Western]. 
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a x BOE, Asses 


RUTKAI, Pal. 
enc eA ETE SER ANDES BOE > 
Case of glomerulosclerosis caused by cortisone. Kiserletes 
orvostud. 8 no.2:334-336 May 56 


1. Szaboles utcai Allami Korhaz Korbonctani es Korszovettant 
Intezet. 
(CORTISONE, inj. eff. 
Kimmelstiel-Wilson synd., pathol. (Hun)) 
(NEPHROSCLEROSIS : 
Kimmelstiel-Wilson synd., caused by cortisone, pathol. 
(Hun) ) 
(DIABRTRS MELLITUD, compl. 
sane) 
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 KQPANYI, Gyorgy, dr.,; RUTKAI, Pal, dr. 
ehh ian 
Case of hydrocephalus, caused by @ cyst in the third cerebral 
ventricle. Orv. hotil. 96 no.41:1147-1148 9 Oct 55. 


1. A Szabole3 utcai Alleni Korhaz (igazgato) Doleschall Frigyes 
dr.) Gyarmekosztalyanak (foorvos: Steiner Bela dr.) es Korbonctanti 
es Korszovetani Intez etenek (foorvos: Vecsei Anna dr.) 
kozlemenye. 
(HYDROCEPHALUS, etiology and pathogenesis 
cyst in cerebral ventricle in infant) 
(CEREBRAL VENTRICLES, cysts. 
causing hydrocephalus in infant, pathol) 


(Cysts 
cerebral ventricle, causing hydrocephalus in infant, 
pathol.) 
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. 5,/109/61/006/011/009/021 
gq BL sO fe D201/D304 ao 
a= AUTHOR: Pitkas, AcGo 
cian 
TITLEs - Iterated network synthesis of a reactance multi-pole — 


PERIODICAL: Radiotekhnika i elektronika,s Vo 6, NOo il, 1961, 
ie ~ 1839 = 1845 


TEXT; In the present article passive reacvance 4 m-poles are con- 
sidered. they consists of lumped parameters L and C, operating in 
a steady state, connected into the external electric circuit in 
such a manner that input and output currents at each pair of ter- 

minals are equal. The modern matrix methods are used for realizing ae 
the matrix Alw) of the transfer function of the 4m-pole in the 

form of simpler 4m-terminal networks. Disregarding degeneration it 
ig assumed that currents and voltages at the input of the 4m-pole 
are linearly independent (both currents and voltages being complex 
In the n-dimensional iinear space H(n = 2m) the transfer matrix 
A(w) is defined as the matrix function of trequensy w, representing 
the vector at the vitput ¥° by that of the input X. It is shown 
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30292 
| §/109/61/006/011/006/021 
Iterated network syfithesia of a... D201/D304 
that Afw) has the properthes 
J =a SA > 0, lm SO. (2) 


The elements of the transfer matrix are analytic (rational) func- 

tiona of w. Two muiti-pole networks are defined as equivalent if 
their transfer matrices coincide. In order to synthesize matrix or ak 
A(w} from simpier 4m-poles, the matriz# A(w) is factorized 


Alu) = UB, (w) eet By fw) B, (we (3) 
Sn it U= J ~ unit operator independent of wy; B,(w) oe eperator®runc— 
tion baving properties of Eq. (2) and calculated from ~ ; 
Bo) = De a 8 9 (4) 


in which Qa. has the form 


~ 


Tae = 27m wok = 
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30291 
ea: $/109/61/006/011/006/021 
Iterated network synthesis of a.;. D201/D304 — 
or q = ae" [P, (- ange”) |L-2Jc, ee (6) 22. ots 
eit es i 


In Eq. (5) R2 =R, , C - the most significant coefficient of Lav- 
; i i 


rent series about the pole w, (Im Wo # 0) of the operator-—function 

_ _ = * $ : . : 
A,_, (w) = A(w)By* (w) Be ld) kes By (w); cc < 0; a, - one of the 
eigenvalues of the selfconjugate operator csc’; Pu ~ the operator 

i 
of projection onto the one-dimensional invariant sub-space of the Tt 
cJC* transformation, corresponding to the eigenvalue a,. In Eq. (6) | 
= : -k -k+1 . “i : 

Aj_() = (w - Wo) C+ (w Wo) D+... (Im Wo = 0), © #0, 


cJCc* = 0; DiCc* = — CJD; DJC* => 0. An important case is considered 
eventually when the elements of A(w) have the following form: Bik 


(w) = P, jw) 4: a; (1/w) where Pia) Sai certain polynomials. It 
may be shown that in this case every factor B;(w) in Eq. (3) may be 
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3202S, 
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iterated network synthesis of Bee. - D201/D504 
physically reproduced. aking n = 4, m = 2 (an eGEe pole) B. jw) 
will be the matrix—funetion of one of the four types 
i Bs(w) = 1-5 ( aia): 


ojo 
_ 040 ‘ 7 4— 
H. By) =1—— ain) 


UT, By (a) = 1 + la 


We B; (0) = 1 + io( Sy 


3 


91 Po : wae 
where q = cit 2), 03: oo 0, - real numbers such that Po 0, Psy 


Pz Py 
Os of = 003+ Accepting that B,(w) are transfer matrices, they 


will be represented by the eight poles I - IV (Fig. 1). whe values 
of K, L and C are tabulated. If any of the coefficients Pi» Por Ps 


become zero, the above eight-poles degenerate so es to form two. 
non-connected four-poles: 121'2' and 343'4'. Thus every eight- (or 
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. $/109/61/006/v11/006/021 
Iterated network synthesis of a... D201/D304 : 


tour) pole with a transfer matrix as shovm above may be represen- 
ted by the equivalent iterated eight-poles of the form I - IV (see - 
Fig. 1) which cannot be simplified further. in the case of an ar- oa 
vitrary transfer matrix A(w), it becomes necessary to group by two os 
ox four the tactors B,.(w) as corresponding to the poles of A(w) we 


which are symmetrical with respect to the coordinate axes. ‘this is 
illustrated by determining the equivalent iterated eight-poles of 

type 1-1V for an eignht~pole network with an arbitrary transfer ma- seks 
trix. The author acknowledges the interest in this work by M.S. as ma! 
Livshits. There are 2 figures, L table and 9 references: 7 Soviet~ : 

bloc and 2 non-~Soviet-bloc. The reference to the English-languege 
publication readsas follows: A. Talbot, New method of synthesis of 
reactance networks, Proc. I.E.E., 1954, 101, pt. 4, Monograph No. 

TT, De TB. © : ; 


SUBMITTED: March 4, 1961 
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RUTKAS, AsGo 


Transfer matrix of a passive multiterminal network, Nauch. 
trudy KHGI i1294 742, : (MIRA 16:11) 
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$/123/61/000/008/010/013 _ 
t ROO4 /A104 : 
; $ 
| : AUTHORS t Rorisevich, Ye.5., Gal' vidis, N.M., Zntlevien, <.1., Pauzna, A.3., : 
; Rutkauskas, M.2. 
‘ PPLE: Utilization of alectrographic metheds in recording oseillographs ard | j 

, 


optical recorders 


f 
PERICDICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 8, 1961, 7, abstract : 
-  Bpe6 (V sb. “ELekbrofotogr. { magnitografiya’, Vil nyus, 1959, 84-. J i b 


92, Lithuanian summary 

TEXT: The Hauchno-Lesiedovatel' skly institut eicktrografil (SoLentific Re- 
as search Institute of Electrography) together W 

(institute of Physics of the Earth AS USSR) h 
trograpnic osciliograph consisting of the simplified In 6 (oP-6) oscillograph 


apecially made for this purpose, which permits to record electric processes on 4n 
electrographic tape with the aid of 4 Light beam, and the eleo+rograpnic attach- 
ment to the cecitllograrhn, Tne overall dimensions cf the OP-6 device are 2e0xl50x 
x210 mm, the weight being 5.5 kg. Tne op-6 device ineorporates 3 combined ccrmon 
magnetic systems of the Ce .3 (Ga-3) galvanometer with 3 x 2.0m mirrors in the il- 
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4th the Institut fiziki Zomli AN sssa 
ae developed the mockup of an #lea- : : 
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$/123/61/000/008/010/013 


tilization cr electrographic methcds ,., : AOO#/A104 


pepe eth awhem of 


luminator cf which a cu -73 (SIs-78) tube is placed, ‘The attachment has the fel- a, 
lowing overall dimensions; . 180 x 150 x. 200 mm, wetgh* - 5.5.kg, required pewer - - 

15 w, paper wid*h - 100 mm, pulling speed, actuated from the oscillesraph electro. 
motor - 2 cm/sec; the generator is supplied from a 15 v accumulator, The authsrs 
describe the reesrding process on photoconductive paper and present the cireult 


diagram: of the electrographic attachment with liquid and dry development, Both : 
deveicpment methcds maks 1t possible to obtain positive or negative pictures, The : 
autherg point out the possibility of utilizing electrographs for geophysical in- toy 
vestigations and in other fields of actence and technology at a frequency of the oF : 
processes being recorded of 20-50 cycles and amplitudes up to 20 mn. One versien oes 
of electrograph is analyzed which possesses a magnetio momory and is intended for 


the recording or breakdewn processes of varicus assemblies, turbines, machines, los 
during the recording of earthquakes oto, 


a ern 


Vv, Merkulov 4 


(Abstracter's note: Complete translation] 
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ACC NR: AP5021,960 a o ee SOURCE CODE: ~ petsteniasrepuen, 


AUTHORS: Kutkevichus, S. 1; Lakshtauskas, Yu. Ie} thang, 8.1. “ 
_ ORG: none £2 mi wae ee a ae gee ous es i 
TITLE: Method for dyeing natural and chemical fibers’ Class 8, ‘No. _arst08' 

" SOURCE: Byulleten! izobreteniy i tovannyich anakov, no. 16, 1963, 21 L 
TOPIC TAGS: “dyeing, fiber, naturel fiber, ayubhetde fiber , diene typ . a 


Grin, y ide 

: ABSTRACT: This Author Certificate ‘resents! a method for dyeing natural a a 
‘synthetic fibers by modifying them with epoxy derivatives of aromatic amines ani” 
subsequent development by diazotization. To widen the assortment of modifiers, © . 
the o «= B, ~ epoxy propyl derivatives of aromatic emines are used as modifiers, | 

_To speed up the dyeing process, ‘the modification of fibers is carried out at high | 
temperatures up to 200C. 


- SUB CODE: /1,04/ SUBM DATE: a E 


nw 


_ Gard 1/2 pers | umes 677.842.313 23 aa 58229 : 
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CZECHOSLOVAKIA / Human and Animal Physiology. The T 
Nervous System. 


Abs Jour: Ref Zhur-Biol., No 9, 1958, 41742, 


@ Author :_RutkeyeNutucky,—Ie3 Kelleroya, .E. 
Inst : Not Given. 
Title : The Mean Error in the Determination of Localiza- 
tions of Tactile Stimulations as a Functional Test. — 


Orig Pub: Ceskosl. fysiol., 1956, 5, No 4, 484-486, 


Abstract: The author modified the method of Baber: the 

tactile stimulation (TS) was applied to the dor- 
sal surface of the hand with the aid of a handle 
with a ball pen (weighing 46 g, the diameter of 
the point «= 1 mm) suspended by a thread, The 
subject, lying in a horizontal position, with his 
‘eyes closed, has to touch, within 5 seconds after 
the application of TS, the point of contact, using 
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CZECHOSLOVAKIA / Human and Animal Physiology. The 
ervous “ye tem, 


Abs Jour: Ret Zhtir-Bioi., No 9, 1958, 41742. 


we 


Abstract; the index finger of the opposite hand, The stimu- 
lation was applied 50 times consecutively to both 
hands. The error in the localization was measured 
by the distance from the center of the white spot 
produced by the pressure of the finger of the 
subject to the mark left by the ball pen,(with an 
accuracy of 1/2 cm). Fifty-two hundred investiga- 
tions were carried out on 27 patients. The mater- 
fal was statistically compiled. The values of the 
mean error of localization are projected along the 
Gauss! curve, with the maximum in the order of 
projections in the range of 0.5-0.75 cm, The 


Card 2/3 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446210002-1" 


"APP : 
ROVED FOR BETES: | 06/20/2000 CIA-RDP86-00513R001446210002-1 


Fe Me 


SOLE 
i oeri ee a ae a ak ees 
2 1.3 B-t-qVagg 


puebeu 8 wpa 2 
ee ee oe On ae a. bie. 
TUNST AO PMO ORDERS na are ne hrs ey MO TaRe (ote cooees | 
PROCESSES Ane PRCPESTIED Hoes ieee Fag 2 
jee 
} ,-@@ 
ul 
: ; | 


Apparatus for gee analysis. I. P. Rutke, Russ. 
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Fedorchenko, V. D.,. Rutkevich, B. N., Cherny, B. OM. 


CR HEN TET ER PSTN EERE TG 


Movement of an Electron in a Spacially Periodic Magnetic Field 


Zhurnal tekbnicheskoy fiziki, 1959, Vol 29, Nr 10, pp 1212-1218 
(USSR) . ; 


The subject matter of the paper is a study of the movement of 
an electron in a magnetic field that is constant in time but 

is subject to a weak modulation in a longitudinal direction. 

The study is both of a theoretical mathematical as well as of 
an experimental nature.. When an electric particle moves ina 
magnetic field that is being periodically but slowly changed, 
its magnetic moment, which is a ratio of the energy of the 
Larmor rotation of the particle to the intensity of the magnetic 
field, remains almost constant. In a movement of a particle in 
a spacially periodic field the total energy of the Larmor rota- 
tion of the particle remains constant, but while this energy 
decreases in the longitudinal direction it increases in the 
transverse direction, so that the velocity vector of the particle 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446210002-1" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446210002-1 


a 


Movement of an Electron in a Spacially Periodic 73327 
Magnetic Field ; SOV/57-29-26-4/13 


rotates with reference to the direction of the magnetic field, 
This phenomenon is being made use of when a modification of the 
magnetic moment of charged particles in a modulated magnetic 
field is desired, The major factor affecting the rotation of 
the velocity vector of the particle is the transverse component 
of the magnetic field. The rorce acting on the particle--an 
electron in this case--is proportional to the frequency t) of 
oscillations of the ficid. When this frequency equals the 
cyclotronic frequency oar ae > which represents a@ con- 
dition of rescnance, the energy cf the particle increases. 

When this total energy remains constant, then the more the 
velocity vector rotates the greater becomes the ‘transverse 
component of velocity. Mathematical development of such a con- 
dition leads to a Mathieu equation. The experimental equipment 
used consisted of a copper cylinder in which a pressure of 


10-0 "mm lig was mintained and over which the magnetic coils 
were wound, The constant magnetic field did not exceed 2 


oerstuds, and the mazimum value of the modulating field owas 6 
Oersteds. The incanurements show that no the olesbroma.: 
; 
- Card 2/3 through the modulated fiebd Gheie cteorey Gn the Longitudton! 
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direction decreases. This is shown both On curves and on 
oscillograms. Curves show also that the average energy in the 
transverse direction increases with the increase in the intensity 
of the modulating field. Sinel'nikov, K, D., and Stepanov, K. N., 
contributed to the experiment by their advice. There are 6 figures 
and 4 references, 2 British, 1 German, and 1 non~Soviet, 
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Sinel'ntikov, K. D., Rutkevileh, 8. N., Pedorcnenko, V.D. 
Motion of Churged Particles in a Spactally Periodical © 
Mupnetie Fleld 


Shuenal tekhn Lcheskoy riziki, 1960, Vol 30, Ne 5 
po 249-255 (USSR) 


As known, charged particles may be confined to. a. 

limited volume by means of magnetic fields of special 

shape (I. V. Kurchatov, Atomnaya energetya, 5, 105, 1953: 

G. IL. Budker, Fizika plazmy 1 problema upravlynyemykh term- _ 
oyadernykh reaktsly. (Plasma Physics and Problems of Controlled 
Thermonuclear Reactions) Vol III, Izd. AN SSSR, 1958). 

If the motion is adiabatic, the magnetic moment. remairs 
conserved. In such. a case, charged particles remain 
indefinitely inside 2 cylindrically shaped magnetic 

field whose intensity increases at its ends, provided 

the angle between the velocity. vector of the particle 

and the direction of symmetry (z-dLreet ion) or the 
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mugnetic trap is sufficiently large. However, the. 
same kind of particles are also unable to enter into 
the trap, and to obtain trapping, one has- to provide 
ways for making the motion inside the trap non- 
adiabatic. One possibLlity consists. in working with 
Clelds which change Slightly during the time of the 
Larmor precession of the particle: 

1 dH| _ ae: on 

Ti dt | (2) 
where 


a me 
&S cyclotron frequency. The authors investigated 
the motion of single particles in such weakly 
Space-modulated fields, which they denote ‘by 
H, t+Has where H, is a strony magnetie field in the 


4 direction, and HS is the varlabi-.: component. They 


Card 273 described the modulating field by means of the vector 
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i periodic repion and mag 
control the phase angle &) with 

bacreburnini back into “the perlodie ¥ 
acinjeve reflection also from the magnetLlce- stopper 
uli the anteanece Into the tran. To Investigate the 
motlou, one has to work with nonlinear equations of 
motbon, whieh in the ease of wenk modulating fLlelds H-~ 
g be solved using asymptotie methods. ‘The authors 


mde 


of tk 
Le 


from the equations of motion for the particle: 
dor : ' 
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After Lritroducing: 


Ghey mote that there exist singular vulues a, and 
G.. fuictions of St , for which one obtains Larmor 
a) 


precession of particles on clreles of constant radius. 
Trajectories are then discussed with respect to this 

spee lal. case. The authors supply on Flg. 2 the ~ 
varlation of the transverse velocity. off particles 
anterLng into the pertodic system oarallel to the d-axis. 
Depending. on the value of initial enersy, the transverse 
component Pirst increases, and after, reaching its 
maxiinum value goes back to zero. 
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Phe. @.. Change in velocity 
or Larmor precession of 
pavileles entering spa- 
stoily- pereLlodical field 
parallel to the Z-axis. 
Numbers on graph denote 
values of the parameter 
(} = Of Yves 
oa oO 
igure 3 shows the change in G@ for particles which 
vrefleet from. the magnetle stopper at the moment when 
the energy of transverse motion reached half of the 
total,energy. One. sees that there exists a. region 
ofl values (close to Win the present case) for. 
which the particle leaves the trap after only one 
: roflection. varying A@ by changing the distance be- 
Card 0/3 tveen the modulated rield ropgion and the maznetic 
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Charred Particles in 


Pertodital Magnetic iicid 


amount of time. The quantity A 
unique for all particles, and there exists then a 


a = 


Fig. 3. Variations in 
Tarmor precession 
yelocity of returning 
oarticles for various 
values of the,fjump in 
ohese shift 0 at. re- 
flection from 4 
marnetie stoover. 


0 10 20 é 


stopper, one may achieve a maximum trapping-time. 
However, in ease of presence of many charged particles, 
interaction effects start playing an important role, 
especially near the magnetic stopper, where the velo-- 
cities are small and particles spend an appreciable 
is no longer 
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finite probabllity that wz particle acquires a 
"dangerous" value. of AG. The trapping time of the 


trap depends under these eireumstances on the magnitude 
of that probability. ‘lhe authors investigated experi-. 
mentally the possibility of accumulation of particles 
in traps wlth space-perlodic magnetic. fields. There 
are 5 .figures; and 5 vefererces, 4 Soviet, 1 German.. 
Physico-Technical Institute AN Ukers SR, Khar'kov 
(Fiztko-tekhnicheskiy institut AN USSR, Khar'kov) 


November 5, 1959 
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Pa . 
Investigations. of a Magnetic Trap. 


TITLE: 


PERIODICAL: ghurnal tekhnicheskoy fiziki, 1960, Vol 30, Nr qu 
pp 256-260 (USSR) 


ABSTRACT: Tne authors investigated accumulation of charged | 
particles in a magnetic trap witha space-periodic 
magnetic field. In general, a particle stays inside 
the trap 1f the angle(P between velocity vector and 
axis of the trap satisfies the inequality; 


sin’ ¢ he a) 


where Heth. ig the stopper ratio. To get a particle 
into the trap, one applies a space-periodic modulation 
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of the magnetic field of the trap along its axis. 
As shown earlier (V. D. Fedorchenko, B. N. Rutkevich, 


_B. M. Chernyy. -ZhTF, XXIX, 1212, 1959. K. D. 


Sinel'nikov, B. N. Rutkevich, and V. D. Fedorchenko, 
ZhtF, XXX, 249, 1960), the magnetic moment of the 
particle is not conserved if magnetic field Hy and 


period of modulation L satisry the condition: 


won, | : (2) . 


where U= 27/L and W Ho eH /me - the cyclotron 


frequency. Particles injected in a direction parallel 

to the axis of the trap perform a Larmor precession 

with Inereased radius and, at the same time, decreas? 

their longitudinal velocity. This results ina 

bending of the. velocity vector with respect to the - 
Z-axis, and putting a magnetic stopper at a sufficient 
distance from the entrance, so condition (1) is 


satisfied, the particle gets reflected and begins * 


at 


OSES RAS cleat 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446210002-1" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446210002-1 


RPC Sat NR ae Se CSTE AR EA eT A ee 


2 2 af i 5 ‘4 ae : - aa. r [s a 
Investigations of a Magnetic Trap : 7783e 
S6V/5 -36-3-3/15 


reverse motion. In general, 1t does not repeat the 
trajectory in the reverse direction and, therefore, 
need not eross the entrance stopper out, may stay 
inside the trap. This possibllity of accumulat ton 
off partieles was investigulLed by the authors using 
a device deseribed earlier (edorchenko and others ) 
and shown on Fig. 1. 
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Fig. 1. Diagram of the experimental set-up: (1) 
electron gun; (2) collector; (3) resonator. 


The energy of the injected electrons could be varied 
1-2 Kev. Magnetic field H between the stoppers 

was. between 200-300 geuss? Experiment shewedit was 
sufficient to have H/ Hy = 2-3. Space modulation 


was. achieved by a system of opposing coils. “LL was 
5-7. cm, number of periods n = 5. ‘The modulating mag-.: 
netic field was. 20-30 gauss; the vacuum chamber was 
9 em diam; the distance between the stoppers, 100 cm. 
The electron gun was producing a tubular electron 
beam 3:0 cm diam, and the electron current could reach 
100 ma. gvorking pressure in:the system was maintained 
at 2.1079 mm He. The authors detected accumulation of 
electrons by shift in resonant frequency of the, 
measuring space resonator in Fig. 1. A 10 0 om 2 ; 
card 5/11 electron density was measured at a pressure of 10 ~ mm 
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Investigations of a Magnetic Trap 77336 
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Hg of nydrogen in the chamber. Charges were trapped 
only when condition (2) was satisfied. Figure 2 
shows the relation between space-cnarge potential 
and magnitude of the injection current. 
@ E 


me 


Iyama 


Fig. 2. Relation between potential at a distance of 
2.5. cm from axis and magnitude of injected current. 


card 6/11 P= 2-107" mm Hg. 
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he authors also measured potential along axis of the 
system by a probing electron beam modulated at 200 : 
c/sec for easier detection, and potential was deduced. 
from the beam energy necessary to get it through the . 
trap to the collector, i sults along the axis agree 
with Fig. 2. -The negative space charge accumulated — 
in the trap can be used as a potential well for fons, - 
and Fig. 4} shows decrease of negative potential 
 pecause of filling of the well by positive fons. 
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Fig. 4. Decrease of negative potential along axis 
of the trap with increase in the hydrogen ialaarar 
in-it, 1, -= 75 ma. (1) U, - 1,500 v3 (2) U, = 2,009. | 


Vv. 
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The electron beam probe was also used to measure radia 
component of the noncompensated space charge field 
pecause of electron plasma. The effect of peam drift 

in crossed E. and H field was observed by a fluores-_ 


cent sereen placed inside the trap. Figure 5 shows tha‘ 
the radial field component puilds ‘to considerable 
magnitude. It is, however, difficult to explain the 
trapping mechanism for the particles. The injected 
electrons should be showed down by the space charge | 
field and should, therefore, come out of phase with | 
the magnetic field of the system. At the same time, 
exneriment showed space modulation of magnetic field 
continues to play an important role; in absence of 
that field- plasma disappears. - The authors conclude 
that their notions about the trapping mechanism based 
on analysis of the single-particle motion are com~ 
pletely inadequate and additional investigations are 
needed before one could explain the influence of a 
space modulated magnetic field on a partially non- 
gard 9/11 compensated plasma. The presence of erossed electric 


6 . es . 
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Fig. 5. Average value of radial component of- space 
charge field of plasma in the trap at a distance of 
2.5 em from axis as function of injection current. 
Field was measpred through asymuthal drift of probing: 
beam. P=3-107 mm Hg. | ; 
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and magnetic fields seems to create conditions for the . 
retention of particles resulting from the ionization of 
the gas by the electron beam. These particles may 
acquire energies in the mentioned fields comparable 
to those of the injected electrons. - Using the system 
described in the present paper the authors hope it 

is possible to investigate properties of a partially. 
noncompensated, fairly hot plasma. There are 5 figures; 
and 4} Soviet references. 
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a TEXT: In the high-frequency heating of a plesma by means of ionic eyclo- 
5 . tron resonance, the efficacy of the conventional method is considerably 
reduced when using larger volumes and stronger magnetic: fields. The © 
excitation of ionic cyclotron oscillations by modulated electron beams 
re offers certain advantages. The authors suggest using electron beens 

' modulated in such a manner that the beams of electrons passing through 
the plasma fora spirals moving along; the magnetic field with the velocity 


ws 


ee 


= eee ‘ J 
v, - it is assumed that the magnetic fieid Hy is applied along the fc 

as fa z-axis. The fundamental frequency of the azimuthal current of this beam 

Te "may then be expressed by : 


plas og i(kgz -at sa 
jg = 46 - re Ms* (a), 
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Excitation of ionic cyclotron ... _ §/057/61/031/001/012/017. |. 
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where oe =tfv,, | - the modulation frequency of the beam, r, 9, 2 - the” 


cylindrical coordinates, and Cee the Larmor radius of an electron. The 


“e - problem is studied in hydrodynamic approximation; the gravitational force - a 
: is supposed to be negligibly low, pressure is equal to zero, uni the 
hoe plasma consists of electrons having the mass m, and charge -e, as well 


as of cue kind of positive ions having the mass m, and the charge Ze. 


Further, the plasma is assumed to be electrically neutral in undisturbed 
condition, end the density of the plasma is assumed to be sufficiently 
great. The equations describing the interaction between waves in the 
frequency range &) < @;,(4; - ionic cyclotron frequency) in the plasma 
and the electron beam assume the form ; 
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rei tation of ionic cyclotron ... $/057 s31/001/or2/or7_ 
Po or ae =1[j, 4 Hi]; eae URES Se | , 3104/5204 
» , 3) 
E--| = a 
+[E, m)—Z0 9 H,), “@) 
EL= Cif, (kyr) ™, — cee 
HEC, Ialkeyrettrmon, FO 
_ As solutions of ‘these differential equations one obtains , ae 
. EM = Cy! (kyr) oft a nae ; . 
forr< rT, and ie eka i ae = 6) a 
| | tgs H' =C,—H§ (kyr) ell ‘3? ca if ( ) > Nee 
3 * BA asses 5 : Soe Mes aides F Ne. 


cae 7 ares , oe evap \2. tr 22 2 ga ee gimp ee. 
O2\2 7 > Ke? 2 Re?\?) fae 2,2\2 
fore S a at (=) (3) Sena ( He)" (2) + ( 


Where . = cia Stee eat: 
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Excitation of ionic cyclotron... s/057/61/031/001/012/017 

, 3104/8204 ae 
Here, J (k,r) are Bessel functions; #7) Cc 2) are Hankel functions of 
first kind; Q? = 4nn,Z°e°/m, is the plasma ion frequency. The mean 
energy value in time per unit length of the electron beam is given by 

3 ; 
w . 2h°G 2,2 oy g2 
y= Cer) (9). 


From this formula it follows that at a sufficiently high current density _ 
jg» the intensity of interaction between the electron beam and the plasma 


is very high. The authors thank K. D. Sinel'nikov for advice and a dis- 
cussion. There are 6 references: 4 Soviet-bloc and 2 non-Soviet-bloc. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov 
(Institute of Physics and Technology AS UkrSSR, Khar'kov) 


SUBMITTED: July 15, 1960 
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PERIODICAL; Zhurnal tekh:icheskoy fiziki, v. 31, no. 5, 1961, 539-548 


, deriving the equations for the inner and outer beams, the author assumes 
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field | 


TEXT: A study has been made of the stability of a syster of two electron 
beams in a magnetic field, particular attention being paid to the trans- 
verse motion of electrons. Pierce (IRE Transaction. ED. 3, 1956) and 
Siecman (J. Appl. Phys., 31, 17, 1960) have shown that the motion of 
electrons must not be negiected in studies of this kind. It is now shown 
thot a system of tuo electron beams sill become. unstable in a magnetic 
field, not only because of longitudinal oscillations (waves of the volume 
charge) but also on account of interacting transverse ogcillations along 
nith the cyclotron rotation of electrons. For the sake of simplicity, 
tuo hollow, coaxial electron beams (Fig. 1) are considered, which are so 
thin that the field distribution in the walls may be neglected. In 
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TS 


; 2 
. Instability of a.¢. 


¥ “ ‘ Y ; 
.. that the Coulomb beotes are compensated by magnetic forces, and tnat : 
_mean distance desdria electrors and axis is constant. The motion of the ¢.. 


inner beam is desdrived by the equations 


f Eger (73) — £.,(r,) = 4n0,_, : (5) 
| Eve (r1)— Eu, (1) = —< a Ulm ; (6) . : : 
E,=5(E, (ri) +E, (r1)]- LM: oon 


O04, Wn ep , 
Ot YU dg. hmm 


O01, OP tr ofr 
eo Se a 7 Er 


dc, da, Ou; 5 
ae Sane dz 
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The outer beam is given by an analogous system. The dispersion relation 
‘for the oscillations considered reais ae 


© = Qnh (171) hy (11) = QnilG (1) ray mnt (171) = 


1 i 
Teh Qi Vo (tra) Ki (tr) — 4 (rr) Koren) + 
oe 24 Qu Ky (ry) hh (ira) -& 2Qo1 Ko (181) Lo (try) — Qi Qar 


= + Qh [fo (tre) Ki (tre) — As (1972) Ko (1r2)] +- 2Q22Ko (172) fo (1r2) + 
= 2 2traQioli (tre) Ki (tr2) — Q12Qu2 . (34) 
Qk, (12) Ky (12) + Qz2K9 (tr2) — 2r72QyeKt (72) i 


In the case of small wavelengths, the motion of this system is usuaily 
very complicated. Under definite conditions, it can be divided into 
longitudinal and ¢ransverse oscillations. "Partial" oscillations are 
: studied separately, a coupling is taken into account, and the coupled 
ak system is analyze. A weak coupling of oscillations of different types 
is varranied by the condition 7r,>1, 7yr,> 1, and (r,i-2,)> 1. Using 
Bes-el functions the dispersion relation (34) can be written in the form 


“a : 


y.? Cand (5/7 4 
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ee ae 


i ‘y° Qu . " Q27_ . 
[a—rlawa~ Qa—32 ]L0— 11d 0 Od) ae JF 
= 2. (Qo, — 171 Qu) (Qzz — 172Qia) (38) 
W wi . 7 : : : yo 
. a enter), (39) | 
In the limiting case of weak coupling, « is’ equal to zero and (38) consists 
of two independent relations for waves in the first and the second bean. : 
if the couplings in the beams are neglected (orackets), the dispersion 
.- relutign will acquire the simole form 


(Qn —InQn)(Qre—taQe) 
(i— 11) (1~ Qa) (i — 12Qi2) (L— Qa) 1. .. (47) 


i i 
The vanishing of one of the brackets does not lead to any increasing 
solutions. If two vrackets pertaining to dirferent beams vanish, either 
the volume charges of the tuo beams vill be coupled, or the cyclotron - 
oscillations of the two beams or, finally, the waves of the volume charge 
of one beam will be coupled with the cyclotron oscillations of the other 
bean. . The author considers the last-mentioned p=cblem and derives the _ 
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following equations for the boundaries of the region of stability: : i 
a . es ae i Ra 2 : a 
es ; pa ee Fon (57) " 
a : 144. V4 os - 
' y j F 
22 214+1\oM (58). 
: oe ee a 
senna to the ~.° 
‘ The case where the waves in the plasma are large as compared to ; 


radius of the beams is considered, analogously. 


Here, the dispersion 
relation has the form 


. ee} . 
ta Sans Maint 
ay et aa 
| nyo) ATS wh) 
a ely ot 
—-.. eh ae 2702 2 
4 x tee yr, (23 — Hh) , ae 405 (93 — oy) i 
> 2, 72 ; 
7 i , t rut. ret ) ( 4(—) wtals ) : } (64) 
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+ Card 5/7 u : cs 
i ut 2 . Ed 
5 4 
a 
¥ 
2277h 5 


RE ey WEES SS eee 


a sted a Wl xt wi cr Bae 
UES Hiren tale eg Eee Sener al ees een 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446210002-1" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446210002-1 


Sia STL SET CG TATE SpA SEITEN RSET reenter meh ot come 
8/057/61/031/005/005/020 ; 
B104/3205 


, 
+ 


Instability of a.. 
1, 12 
2 


oe TV MTT 


where l=lin In BESS xelations, the RetyEane? of the waves of the =. °: 


first beam are expressed by the terms with wt and Snase of the .second 
beam by the terms with Wo. The ‘couplings between the’ two beams are 


- proportional to 0505. A coupling exists only if the propagation 
constants of the two waves are approximately equal, mhereas the couplings 
in one and the same beam are insignificant. The coupling of the waves 
of volume: charges’ has already been considered (traveling-wave tubes with 
interacting electron beams)... For the cuse of interaction between waves 
of. the volume charge of the inner beam and.cyclotron waves of the outer 
beam, the following inequalities are obtained for the regions of 
inatability: : 
| (ov, + Prt < at tot) 


Pag . : 
a or 2 fas SP Neal Ser 3d ; 
or cron 5 22 < ot, we 2 < T, ° Qe: (76) 


Professor K. D. sinelikoy is thanked for hie interest in the ‘nork. 
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Kiev, Maukova dumka, 1965, 5-1 - anae 
fOPIC TAGS: plasma injection, plasma charged particle, particle collision, 
constant, plasmoid, plasma magnetic field 


i icles, of the 

ABSTRACT: Making use of the laws of conservation of the Se Ge ape ete 
Aer and of the momentum, the authors calculate the dri ee tea fie 

oF ine di bieotitc tensor, th: field energy density, the plasma bie a pee eS 
a ity of the energy of orbital motion of the electrons and the = a Ec iae 
neteee oe a plasma injected transversely into a magnetic field. ; pee oe 
sola te the spreading of the plasma along the magnetic eeer Cone elecurie 
this ne ae oS tke Patri at the point where the | 
fi i result from the distortion o g ms 
ae ed. Orig. art. has: 2 figures and 41 formulas. 


ORG: none 
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TITLE: Exchange of energy high and low frequency oscillations in plasma 


SOURCE: AN UkrSsR. Vysokochastotnyye svoystva plazmy (High Frequency properties of 
plasma). Kiev, Naukovo dumka, 1965, 118-126 


TOPIC TAGS: plasma heating, plasma oscillation, plasma beam interaction 


= Interaction between high and low frequencies of plasma oscillations was in-| 
= vestigated experimentally and theoretically. A simple model is assumed to provide the 


relationship between these two frequencies and the intensity of the magnetic field. 
The theoretical results were tested experimentally using an electron beam (20-40 ma) 
moving through a gas at pressures in the 10 © mm Hg range. The interaction of the 
Waves was studied under the condition where the external excitation field: 1) did 
not coincide with either electron plasma or electron cyclotron frequency; 2). coincid- 
ed with electron plasma frequency; and 3) coincided with electron cyclotron frequen- 
cy. The intensities of the’ excited blue- and red-shifted satellites were found to 
be different indicating coupling to low frequencies and their relative intensity in- 
ereased with the increase of excitation signal intensity. The increase of the ex- 
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| ternal magnetic field intensity tnetodeed the coupling of the external signal to the 
ion oscillations. The experiments show that electron oscillations transfer their - 


energy into the ion component of the plasma, leading to net plasma heating. Orig. 
art. has: 6 figures, 20 formulas. SS sa es 
ff 
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TITLE: The interaction of fonic cyclotron waves with high frequency oscillations 
of a plasma ; . 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 11, 1966, 1964-1970 

TOPIC TAGS: . nonlinear plasma, turbulent plasma, plosma oscillation, plasma electro- 
magnetic wave, nonlinear effect, plasmon, krypton, air, helium, electron beam 
ABSTRACT; The work described in this paper is n continuation of earlier work of the 
authors (ZhTF, 32, 958, 1962; 34 ,458,1964; 35,2021,1965; Yadernyy sintez, 4,300,1964) 
on the nonlinear interaction of waves in plasmas. Plasmas were excited in krypton, 
air, or helium at pressures of the order of 1074 mm lg within a-9 cm diameter 100 em 
long metal tube in a longitudinal magnetic field of from 0.4 to 1.0 kOe by a 2 cn . 
diameter 50 cm long 200-250 mA beam of 160 eV electrons which‘was received by a 
floating collector. Under these conditions oscillations with a frequency of about 
12 kHz developed in the plasma. These oscillations were investigated with the aid 
of adjustable electric probes, a magnetic probe, and an electron beam traversing the 


chamber parallel to and 2 cm from its axis, and it was concluded that they represent 
helical tonic cyclotron waves with the propagation vector almost perpendicular to the 


magnetic field. High frequency power from an external oscillator with a frequency 
Card 1/2 “ 
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near the electron Langmuir frequency of about 0.5 kMiz or near the ion Larmor frequency., 
of about 1.4 kMHz was injected at one end of the discharge chamber and the high fre- } 
quency signal from the plasma was observed with the aid of an electric probe, When the 
high frequency power was turned on the amplitude of the ionic cyclotron oscillations 
increased and there appeared oscillations at frequencies equal to the sum and the © 
difference of the frequencies of the high frequency oscillations and the ionic cyclo- 
tron oscillations, The low frequency satellite was Stronger than the high frequency 
one. Ina brief review of the present and the earlier work it is npbed that in all 

the investigated cases of interaction between low and high frequency oscillations in 
plasmas there appeared oscillations at the combination frequencies and that, in accord 
with the concept of plasmon breakup and combination, the low frequency oscillations 
were strengthened or weakened by the presence of the high frequency oscillations ac- 


| cording as the low or high:frequency satellite was the stronger, The behavior of the 


combination frequency oscillations is sensitive to turbulence of the plasma and it: is 

suggested that study of the combination frequency oscillations may prove to be useful 

in the investigation of Plasma turbulence, Orig. art. has; 3 formulas and 7 figures, 
: 


v if : 
5UB CODE: 20 | SUBM DATE: 303u165 _ ORIG, REF: 007 


/ 


t 


' 
’ 
{ 


Cord 2/2 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446210002-1" 


"APPROVED FOR RELEASE: Ree ene CIA-RDP86-00513R001446210002-1 


PRN E cts Ape Piaee oe Ee MN EER ee Eo tod - ae meres ee . . ~y 


OS re ee SOURCE CODE: "uR/0057/66/036/010/1819/1.825 ae 
| 
t 


"AUTHOR: Demidenko,I.I.; Lomino,N.S.; Padalka,V,G,; Rutkevich,B.N.; Sinel' nikov,K.D, 


'ORG: none 


TITLE: Investigation of tho motion of-a plasma burst in a nonuniform transverse 
mognetic field 
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TOPIC TAGS: hydrogen plasma, plasma magnetic field, transverse magnetic field, 
nonhomogeneous magnetic field, plasma injection 


ABSTRACT: This. paper begins with a brief theoretical discussion in the drift approxi- 
mation of the adiabatic motion of a plasma in a nonuniform transverse magnetic field. 
It is shown that the plasma is decelerated on entering a region of high transverse . 
magnetic field strength and accelerated on leaving such a region, owing to the trans- 
. {formation of kinetic energy of forward motion into kinetic energy of rotation and vice 
iversa, If the magnetic field becomes strong enough the plasma can be reflected, The 
| authors tested their theoretical conclusions by firing plasmas from a conical plasma 
'gun through an 80 cm long 7 cm diameter drift tube across a transverse magnetic field 
of up to 0.2Tproduced by a solenoid in a 12 cm diameter transverse tube. The magnetic 
i field gradient was adjusted with the aid of soft iron shields within the plasma drift 
tube; these shields were covered with glass tubes to prevent the plasma from coming 
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1012 cm~3 were obtai 
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entrapped in the transverse im 
; high. 


tyerse magnetic field of considerable strength. 
Orig. art, has: 


| N.A.Khizhnyak for valuable discussions. 
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The plasma gun was powered by the 15 kV discharge of a 15 | 
asmas containing 70% hydrogen jons with densities 
em72 and velocities of about 2.5 x 10° m/sec. | 
| relation between the square of the plasma velocity and I 
magnetic field was confirmed by the experiments. 
ned with the aid of an iris mounted in the drift tube. 
o the adinbatic theory, but were to a considerable extent 
agnetic field, particularly when the field gradient was 


Jt is concluded that low density hydrogen plasmas can be entrapped by a trans~ 


eee pee i 


The theoretical linear 
the strength of the transverse 
Plasmas with densities as low as 
These 
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icing a 50 cm long 2 cm diamete 
hollow beam of 160 éV electrow and a collector held near the floating potential, The: 


cathode current was 200-250m\A,- -Under these conditions there were Spontaneously pro- 
duced low frequency oscillations with frequencies of the order of 10 kHz, Investi- | 
gations with the aid of a movable probe of the frequency and intensity distribution | 
of these oscillations as functions of the magnetic field strength, length of the 

plasma column, and nature of the gas, and observation of longitudinal ejection of. 
ions from the column, indicated that these oscillations were due to standing waves 
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of ionic sound. The plasmas were excited at frequencies near the electron Larmor or 
the electron Langmuir frequencies with the. aid of.an antenna located at one end of ~ 
the discharge tube. Standing waves were formed in both frequency regions. The © 
etic oscillations. excited at frequencies somewhat below the Larmor fre- .. 
quency were found to be slow ‘extraordinary waves, having a phase velocity less than_ 
that of light. The plasma ‘ostillations excited near the Langmuir frequency were also. 
slow. When the intensity of the high frequency oscillations was ‘sufficie fly in- 
creased, low and high frequency satellite lines appeared in: their spectra frequencies | 
equal to the sum and difference of the excitation frequency and the frequency of ionic 
sound, The relative intensities of these satellites were different in different. y 
portions of the pass bands, and under some conditions one or the ‘other satellite was " 
very intense, When the low frequency satellite was very intense, the intensity of: 
the ionic sound increased when the high frequency excitation was applied; when the. 

high frequency satellite was very intense, the intensity of the ionic sound decreased . 
when the high frequency excitation was applied. This is to be undeestood in terms; 
the interaction of elementary plasma excitations (plasmons), the satellites being : 
formed by absorption or.emission of a low frequency (ionic sound) plasmon by, a high ; 
£requency plasmon. The yandomization of phases with the consequent formation of wav 
packets necessary for the validity of the analysis in terms of plasmon interactions | 


may meeute from interaction with different kinds of fluctuations. The authors ‘thank. 


K, D, Sinel! nikov, V.T,Tolok, Ya.B,Faynberg, and_B.G,Safronov for discussing the 
results, Orig “art. has 4 formulas and “eures. VU SSE ie 
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eae ee eguency Oscillations in a Magnetic Field -- Third Knar'kov 
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Conference, 1962; Low-frequency Oscillations of a Plasma ina Mag- 

netic field -- ZhTF v. 32, 958, 1962) and are aimed at measurements ¢ 
of the phase velocity by the method of a probing beam which passes 

through the main plasma beam and enters an analyzer with a retarding 
potential. The plasma tested constituted a hollow electron beam 50 

cm long and 2 cm in diameter, with an energy that ranged from 200 

to 300 volts at 25--50 milliamperes. The working pressure was 


1-3 x 10 eerie x 10 S aie The probing beam (1 mm dia, (10--15 
- pA, and 0--400V) traveled on the beam axis in the injection direc~ 
tion. The potential was measured with the aid of an incandescent . 
probe inserted inside the hollow beam through a break in its annu-. 
jar section. The experiments with the probing electron beam indicate 
the existence in the plasma of considerable oscillations which 
modify both the main beam and the plasma. The plasma electrons be- 
come accelerated by the high-frequency field of the wave. produced 
in the beam-plasma system, and this causes electrons to.escape 
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through the ends of the system. The escape of the electrons should 
be accompanied by an increase in potential in the space occupied by 
the plasma. However, the situation is complicated by the existence 
of transverse ion oscillations which cause the ions to move away to 
the cylindrical surface of the chamber. It is concluded that the 
plasma oscillations cause formation of an uncompensated charge, 

the polarity of which depends on whict; of the processes predominates, 
the drift of the ions due to the low-frequency transverse oscilla-. 
tions or the drift of the electrons due to their interaction with 
the longitudinal high-frequency wave. In strong magnetic fields. 
the ion oscillations are suppressed and the longitudinal high- 
frequency oscillations become predominant. It is therefore to be 
expected that in a trap in which electrons are injected in suffi- 
clently strong magnetic fields (on the order of (1--2) x.10° A/m), 
the plasma will have a positive potential. "The authors are grate- 
ful to xX. BD. Sinel'nikov, Ya. B. Faynberg, and B. G. Safronov for a 
Giscussion of the results." Orig. art. has: 11 figures and 10 
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Diagram of experimental set-up 


1-- solenoid, 2 - gun for main beam, 3 - gan for sounding beam, . 
i - modulating electrode, 5 - main beam, - sounding beam, ae 
7 - collector of main beam, 8 - grid, 9 - analyzer of main beam, : 

10 - analyzer of sounding beam =e 
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- soURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 


texrmoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i problem- 
y* upravlyayemogo termoyadernogo sinteza (Plasma physics ‘and problems 
of controlled thermonuclear synthesis); doklady* konferentsii, no. 


' 3, Kiev, Izd-vo AN UkrSSR, 1963, 36-44 


. TOPIC TAGS: plasma magnetic field interaction, plasma electron 
oscillation, plasma ion oscillation, plasma oscillation, plasma re~- 
* search 


“ABSTRACT: The authors investigate oscillations in electron beams 
in a longitudinal magnetic field at stronger magnetic fields than in 
their earlier study (2.38 x 102 A/m as against 1.59--2.38 x 104 A/m; 
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- gee ZHTF v. 32, 958, 1962). The strong magnetic field suppresses 
“the low frequency oscillations and increases the amplitude of the 
“ high-frequency oscillations. The spectrum of. the high-frequency 
oscillations was plotted with the aid of a moving electric probe, 
the output of which was fed to a noise meter.. The oscillations had 
a maximum in the frequency range 25--50 megacycles, the position and - 
height of which depended on the beam energy (for a fixed current), 
on the magnetic field, and on the pressure in the chamber. It has 
. also been found that an optimal pressure exists at which the ampli- 
tude of the oscillations is the largest, and that the optimum value 
' o£ the pressure depends on the beam energy. The oscillation fre- — 
. quency depends also on the beam energy and the maximum of the spec-. 
trum shifts towards higher frequencies with increasing energy. An 
increase in the amplitude of the ion oscillations leads to the sup~ :~ 
pression of the electron oscillations, whereas ion oscillations,bq@ : 
come more intense with increasing amplitude of the electron oscilla~ 
tions. Plots of the following are included: characteristic spectrum 
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of electron oscillations, spectra of high-frequency oscillations at 
different pressures, spectra at different electron-beam energy, spec’ 
tra at high-frequency oscillations at different magnetic fields, on 
amplitude of high-frequency signal as a function of the probe posi- 
tion, role of secondary emission from the collector, amplification of: 
‘external high-frequency signal applied to the modulating electrode, _ 
ampligication of external signal at different pressures, amplifica- 
tion of external signal at different magnetic fields, dependence of 
the amplitude of the high-frequency ion oscillations on the frequency 
of the external electric field enclosing the ion beam, and dependence 
_of the amplitude of the high-frequency electron oscillations on the 
frequency of the external alternating electric field for air and for 
krypton. “The authors are most grateful to K. D. Sinel'nikov, Ya. Be 
Faynberg, and B. G. Safronov for useful discussions." Orig. art. 
has: 12 figures. 
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A patient with acute leukaemfa in the terminal stage was treated with cortisone. a , 
Autopsy revealed fibrinoid necrosis of the glomerular locps. The possible rela- i 
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